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boconnor, 08:49 AM 1/3/2003 -0500, Re: FW: BSTRA ball test status '

significantly. Other mediums, such as liquid helium and liquid neon. are bein considered.
Note that tl%/e thermal modelin g so far hag considered onlyqthe ball. Model de\gelopment is in

work on the inserts and adjoining hardware

NDE of all flight spares is bein onducted in an effort to find mare balls with subsurface
indications. These would then be put in test. Fi inding no indications in any of the flight spares
might support the theory that O -103‘5 ball was an outlier, i.e., that it had subsurface cracks

when installed in the lina.
More to come.

Hugo

----- Original Message—-—--

From: HATAMLEH, OMAR (JSC-NC) (SAIC)

To: ERMINGER, MARK D. (JSC-NC) (NASA); JOHNSON, M. S. (SCOTT) (JSC-NC) (NASA
BROWNE, DAVID M (JSC(NC) (NABRSA) ( ) ( } (NASAY;

Cc: CULBERTSON, FRANKL JR ‘{JSC N%) AS_SAJC CAZES DAVID &SCI ({J\I)A)D Alg;)KEITH

EVATT GARVINT, JSC -NC) (SAIC JSC-NC
Jse- NC?D SAIC OSEBH (JSL. REMOTE MARTIEZ. HUGO E (JSC-NC)

M HAELR JSCN SAI PRINCE, G RMANW BILL JSC-NC

TIPT
LG éiSH MOHAMED‘ (GEORGE) Jgsc -NC) (SAIC); CLEMENTS, Byl EL L. (JSC-
C) (GHG); ALMASR, WALEED (JSC-REMOTE); AL—HAYEK FAREED A.'(JSC-NC) (SAIC)

Sent: 12/27/2002 6:10 PM
Subject: RE: BSTRA ball test status
Cryogenic load testing in Huntington Beach is continuing on three -
separate 2.24" BSTRA balls in order to help build flight rationale. Test
1, and 2a are still in progress with no créck indications so far. Test

. 2b has been completed with no crack indrcations Test 2b indicates that
a flight ball, when subjected to a smgle mission's worth of cryo and
mechanical combined loading, does not crack.
In addition to the Huntington Béach testing, MSFC is working on a method
of cracking a ball thermally to be used in the event that a crack cannot
be initiated via the cur'rent Huntington Beach test procedure. MSFC was
successful in cracking balls under severe conditions (300 F to -100 F in
one case and 400 F to <100 F in another case). The crack extends about
280 degrees around on one ball, and a little less on another ball.
Another interesting feature was the production of intersecting cracks,
which could ultimately lead to FOD. N
MSFC sectioned a 2.25" ball purchased from the Oregon vendor and found a
large porosity site ("big enough to stick a pencil in") near the center.

These Oregon balls were produced much later and have process
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boconnor, 08:49 AM 1/3/2003 -0500, Re: FW: BSTRA ball test status

improvements which should help eliminate porosity. This data tends to

- indicate that porosity is probably to be found in most cast balls. In
addition, metallurgy shows a finer grain structure in the middie and

~ coarser fowards the surface. ]
Updates to the JSC activities will be pfovided in a separate email note,
The next meeting is écheduled for Monday at a time to be disclosed
later. - o
> —---Original Message--—-- _
>From: MARTINEZ, HUGO E. (JSC-NC) (GHG)
>8ent: Monday, December 23, 2002 1:44 PM
>To:  BROWNE, DAVID M. (JSC-NC) (NASA); CULBERTSON,_FRANK L,JR -
>(JSC-NA) (SAIC); CAZES, DAVID (JSC-NA) (SAIC); EVATT, GARVIN T. (GT)
>(JSC-NC) (SAIC); DYER, KEITHW. (JSC-NC) {(SAIC); JOHNSON, M. S. (SCOTT)
>(JSC-NC) {NASA); ERMINGER, MARK D. (JSC-NC) (NASA); ALMASRI, WALEED;
>BALU, BRIAN; CLEMENTS, DANJIEL: HATAMLEH, OMAR; ISHMAEL, MOHAMED;
>jaugust0; PRINCE, GORMAN; TIPTON, MICHAEL '
>Subject: BSTRA ball test status |
>

~ >Execute summary: Cryogenic load testing i Huntington Beach began

- >Friday, December 20th on three separate 2.24" BSTRA balis in order to
>help build flight rationale. These three tests, which are being run in
>parallel, attempt to prove the theory that cracks ngi develop énd then
>arrest pﬁor to going completely through a ball. Partly into the tests
>this morning, no cracks have conclusively been observed, although one
>faint indicfation is being inspected further. in addition, another _
>ball, a flight spares of a smaller size, was eddy current inspected and
>found to have subsurface indications not detetable with dye pen and
>visual checks. Testing will continue today and will resume on the
>evening of the 26th. o
>
>Test #1: 2.24" ball, notch in ball, instrumented. Purpose is to help

>validate computer model by assessing residual stresses and thermal
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boconnor, 08:49 AM 1/3/2003 -0500, Re: FW: BSTRA ball test status

>responsé. Have completed first 5 thermal cycles from ambient to LN2
. >(-320F), and there appears a faint line or shadow in the notch riear one
>end being inspected further to confirm or deny a crack. Continued with
>6th thermal cycles (this second set of 5 cycles is from 200 F to LN2)
>untila crack is confirmed. If no cracks develop at the conclusion of
>these 10 cycles, a more severe method of creating a crack will be
>developed. If a crack develops, the same temperature cycle will be
'>rep'eated until the bail fails or the crack arrests. The more severe
>method, which is under development as a contingency, could use boiling
>water and an alcbhof/dry ice bath to produce a much higher temperature
>gradient. | |

>

>Test #2a: 2.24" ball in fight-fike cups, nofch in ball, not
>insfrumented*, mechanical load cycling while in N2 bath: Purpose of
>test is to show crack growth and subseqUent arrest while under
>flight-like thermal and mechanical loads. Briefly, the test is
>scheduled to! . )
>1. Simulate nominal loads seen during propellant loading (11,000 Ibé
>applied and remaoved while in LN2 bath) for 5 cycles, then inspect.

>2. Simulate nominal loads seen during flight (41,000 Ibs applied and
>temoved while in LN2 bath) for 30 cycles, then inspect.

>3, Apply margin loads above nominal flight loads (49,000 applied and
>removed while in LN2 bath) for 5 cycles, then inspect. i
>4, AppTy margin loads above nominal flight loads {61,000 applied and
>removed while in EN2 bath) for 5 cycies, then inspect. |

>5, Apply margin loads aboVe nominal flight loads (71,000 applied and
>remaved while in LN2 bath) for 5 cycles, then inspect. ‘

>

>Currently, test #2a is 3 cycles into the.41-,000 Ibs testing, with no
>cracks visible after the 11,000 testing was completed. As in test #1,
>testing will continue until a crack develops / arrests. Inspections

>are visual after every cycle, and 'eddy current after every 5th cycle.
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boconnor, 08:49 AM 1/3/2003 -0500, Re: FW: BSTRA ball fest status

>*Instrumentation removed.

> :

. >Test #2b: Same as #2a, but without notch in bail: Purpose of fest is
>to show crack initiation, growth and subsequent crack arrest while
>under flight-like thermal and mechanical loads, but on a pristine ball .
>which more closely resembles flight balls. The test sequence is the
>same as in Test #2a:

> - -

>The 35 nominal cycles are complete (5 cycles at 11,000 Ibs plus 30

Scycles at 41,000 Ibs}, and margin testing has commenced for a total of
>43 cycles so far. There are no indications of a crack via visual or |
>eddy current at this fime.

- >

- >MSFC activity:
>In addition to the Huntington Beach testing, MSFC i‘s working on
>metallography of balls of various sizes in order t6 rationalize
>extrapolating these results to the different size balls used in the
>Orbiter (2.24", 1.75", and 1.25"). In addition, MSFC is workihg ona .
>method of cracking a ball thermally to be uéed inthe event thata
>crack cannof be initiated via the .current test procedure, Finally,

| —>M$FC reports finding an eddy current indication in a flight spares ball
>(of 1.25" diameter), an indication which is invisible via visual and -
>dye pen. This "crack" must be sub'su'rface and may be a cluster of
>porosity. Since this ball was extracted from flight spares and may
>have a crack, this tends to indict the acceptance screening process.

. SMSFC personnel believe that there are large variations in
>microstructure between individual balls. However, even with
>variations, the testing being conducted at Huntington Beach will likely

“>show créck arrest regardless of initial crack existence. '

o

T >JSC Activity: Mike Tipton has been working closely JSC Engineering and

>shop support in the development of tools for inspecﬁng 100% of the
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boconnor, 08:49 AM 1/3]2003 0500, Re: FW: BSTRA-ba[l test status

>ball surface in an installed line. Ideally, both crack location {via
>eddy current) and depth (with Ultrasonic techniques, perhaps) can be
>achieved on the fleet feediines without requiring removal of the lines.
>

. >Testing will continue throughout the day today and will resume shortly -
>after Christmas (on the evening of the 26th). The next test status
>will be presented Friday, December 27th at 3:00 pm.
_ :
>Hugo E. Martinez, PE )
>Shuttle SR&QA Propuision & Power Lead Engineer
>JSC NC62
>Phone: 281 244-1974

>Fax: 281 244-1849
S ‘
>Providing for a safer tomorrow, today.

>
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Mark Kowaleski, 07:57 AM 1/3/2003 -0500, Fwd: FW: BSTRA ball test status

X-Sender; mkowales @mail.hg.nasa.gov

X-Mailer; QUALCOMM Windows Eud%ra Version 4.3.2 -

Date: Fri, 03 Jan 2003 07:57:52 -0500

To: rpatrican@hq.nasa.gov, gwhite1@mail.hq.nasa.gov, mcard@hg.nasa.gov,
- prutledgi@mail. hg.nasa.gov '

From: Mark Kowaleski <mkowales@h .nasa.gov>

. Subject: Fwd: FW: BSTRA ball tes stgtus
-Cc: whihner@mail.hg.nasa.gov

From: "ERMINGER, MARK D. (JSC-NC) (NASA)" <mark.d.erminger@nasa.qov>
To: "MARSHALL, YOLANDAY. (JSC-NA ((NAS )" <yolanda.y.magrsh%!@naga.gow,
-~ "H- O'Connor Bryan™ <boconnor. maii.hg.nasa.gov> '

Cc: "JOHNSON, GARY W, 8SC—N;3 é ASA)" <gary.w.johnson@nasa.gov>,
JOHNSON, M. 8. (SCOTT) (JSC-NC) (N Ar)y‘<m.s.johnson@nasa.gov>,
"H - Kowaleski Mark™ <mkowales@mail.hg.nasa.gov>, '
"H - Bﬁﬂg Bﬂ L(Jvé%hEeE rgali\l'l.gt)q.(neaﬁ%?o&" <wbi ne'l_'t@ma1il.hq.nasa.gov>,
C"MAR ‘ =, (JSC- “<hugo.e.martinez1@jsc.nasa.gov>
Subject: FW: BSTRA ball test status g @i J ,
Date: Fri, 3 Jan 2003 05:57:14 -0600
X-Mailer: Internet Mail Service (5.5.2653.19)

--—-0Original Message-----
Front MARTINEZ, HUGO E. (JSC-NC) (GHG)
Sent: Thursday, January 02, 2003 6:16 PM -

- To: HATAMLEH, OMAR (JSC-NC) (SAIC); ERMINGER, MARK D. (JSC-NC) (NASA); JOHNSON, M. S. (SCOTT)

(JSC-NC) (NASA); BROWNE; DAVID M. (JSC-NC) (NASA)
Cc: CULBERTSON, FRANK L., JR (JSC-NA) (SAIC); CAZES, DAVID {(JSC-NA) (SAIC); EVATT, GARVIN T.
(GT) (JSC-NC) (SAIC); BALU, BRIAN K. (JSC-NC) (SAIC); DYER, KEITH W. (JSC-NC) (SAIC); AUGUSTYN,
JOSEPH (JSC-REMOTE); TIPTON, MICHAEL R. (JSC-NX) (SAIC); PRINCE, GORMAN W. (BILLY) (JSC-NC)
(GHG), ISHMAEL, MOHAMED 1. (GEORGE) (JSC-NC) (SAIC); CLEMENTS, DANIEL L. (JSC-NC) (GHG);
ALMASRI, WALEED (JSC-REMOTE); AL-HAYEK, FAREED A. (JSC-NC) (SAIC)
Subject: RE: BSTRA ball test status '

Cracks have finally been observed in 2 of 3 balls at Huntington Beach using method developed

at MSFC, but no conclusions can yet be drawn, FOD confinues to be a serious discussion
with Ralph Roe, the Huntington Beach and MSFC test status was

topic. At the meetin toda& _ , } , S
given, the status of the JSC remote tool develspment was presented, and thoughts on flight -

rationale were discussed,

Plans are for testing to conclude Jan 8th, although a PRCB will be held.on the 6th to discuss
r'elimma:a/ FRR charts for STS-107. The team will not reEOr't to Ralph Roe until Monday the
th at 9:00 am unless testing over the weekend fail$ (crack does not arrest or FOD is

generated). In the meantime, the SSME Project will have an answer on FOD telerance (not

expected {o be good). If a naturally cracked {VS. notched) ball generates FOD or does not
arrest, we will have a problem necessitating the inspection of OV-102's balls. If any other ball
generates FOD or does not arrest, the Test #2b ball with two in-line notches can be used to

prove arrest and no FOD gerieration.

Huntington Beach test status:

Test #1 Ugdate: Completed incremental thermal shock at 350 F without cracking. Abandoned
- this'test (this is the test where they started at 200 F and quenched at -100-F, then incremented
the inifial temperature by 25 degrees each time and quenched again) and will crack with a

wedge now.

During 275 F to -100 F incremental thermal shock, ‘got multiple cracking

 Test#2a U?date: i incremental the _ _
abou Jegrees around. Will now subject it to flight-like thermal/mechanical per 4x testing.
4x testing repeats the nominal flight portion of test#Za three additional times in order to

encompass 30 missions (OV-102 has seen 28 missions).




.Mark Kowaleski, 07:57 AM 1/3/2003 -0500, Fwd: FW: BSTRA bal! test status

Test#2b U date:.Héd stopFed testing and put in two series "thumbnail” notches and put into
d thermal cycles. Saw a crack between notches, detected via eddy current,

2 1o 3: ravelr_
not yet visible. Will then go into 4x testing.

MSFC Status:

Both cracked 2.24" balis at MSFC are undergoing testing per HB's test #2 plan and no crack
growth has been seen. Both of these balls Were Initially cracked using a severe thermal
gradient. Similarly, 1.75" and 1.25" balls are undergoing testing per test #2. One 1.75" ball had
cracked without a notch and without a severe thermal environment (see below) and has ,
opened uUp a new crack via testing. The maximum length of a crack is 0.4 inches but shallow

and stable, it appears.
JSC Remote Tool Development Update:

Developers claim they have "tremendous control” of ball. Some technical issues, such as_
needing more articulation, cleaning the device for use on the fleet, and esta_blish_m{g the vehicle
BSTR {omt configuration are being worked. They are building an arﬂculatmg joint'at the end
effector to address the firstissue. The device will be ready this coming Sunday.

Other: i
SRQA got an action to perform a PRA on the potential for FOD generation. We }\Tzviliat%?A\'Norking
e

- on the feasibility of this tomorrow (Jan 3rd). While we haven't-céordinated with tt RA
anfuys‘ts yet, we feel that getting realistic rumbers would not be possible with the available
ata.

Hugo
-—-Original Message-----
From: MARTINEZ, HUGO E. (JSC-NC) (GHG)
Sent: Wednesday, January 01, 2003 2:23 PM |

- To: HATAMLEH, OMAR (JSC-NC) (SAIC); ERMINGER, MARK D. (JSC-NC) (NASA);
JOHNSON, M. S. (SCOTT) (JSC-NC) (NASA); BROWNE, DAVID M. (JSC-NC) (NASA)
Cc: CULBERTSON, FRANK L., JR (JSC-NA) (SAIC); CAZES, DAVID (JSC-NA)

© (SAIC); EVATT, GARVIN T. (GT) (JSC-NC) (SAIC): BALU, BRIAN K. (JSC-NC)
(SAIC); DYER, KEITHW. (JSC-NC) (SAIC): AUGUSTYN, JOSEPH (JSC-REMOTE);
TIPTON, MICHAEL R. (JSC-NX) (SAIC); PRINCE, GORMAN W. (BILLY) (JSC-NC)
(GHG); ISHMAEL, MOHAMED I. (GEORGE) (JSC-NC) (SAIC); CLEMENTS, DANIEL L.,
(JSC-NC) (GHG); ALMASR|, WALEED (JSC-REMOTE); AL-HAYEK, FAREED A.

(JSC-NC) (SAIC)

Subject: RE: BSTRA ball test stafus .
TeSting at Huntington Beach and MSFC continues, as does the development of thermal and
ht rationale for STS-107. The generation of FOD has

- stress models in‘an attem é)t to build fii : -
not at all been alleviated after branched cracking was detected on an MSFC ball subjected to

extreme temperature gradients.

Huntington Beach testing continues on the 3 balls in an effort fo first create cracks and then to
no surface growth) under a repeated load profile. All testing described in the

show arrest f : . _
original email below is completé, but no cracks have been created. Hun ington Beach is
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' Mark Kowaleski, 07:57'AM 1/3/2003 -0500, Fwd: FW BSTRA ball test stafus

adding steps to their test procedure to incorporate crack initiation technigues developed at
MSF(?: the use of a dry ice/alcohol bath (-100°F) which allows for quickeﬂ' quenchingF.)

Test#1 U;t)date; Since dunking the notched 2.24" cabinet ball in LN2 created no cracks (nor did
boiling water to ice water thermal shocksgé the bali is now bei_?_ﬁ heated to an incrementally
higher temperature and quenched at -100°F dry ice/alcohol. This series of thermal shocks is
In effort to “sneak.up” on the critical conditions required to crack a ball. The first set of 5
thermal shock cycles began at 200°F, and subsequent sets beginning at 225°F and 250°F
yielded no cracks. As o 'ecember 30th, the set be. inning at 275°F was in work. Plans are to
continue incrementing the initial tem perature by 25° » 'UNNing 5 cycles. Inspections are run
visually and with eddy current after the first and 5th cycles in‘each set, -

Test #2a Update: Taking the notched 2.24" flight spares ball_throug{_h a series of flight-like
thermal mechanical cyc es described below %aelded no cracking. The same series of thermal
shocks is being used on this ball as in test # above, that is, purely thermal cycles, in an effort
to crack it. On200°F cycles, saw an eddy current indication and a%ain during 225°F cycles
deep in the noich, It ap{)ears to be growing about an 1/8th of an inc on one edge of the notch
_ but is not yet visibie on the surface.” Onceit is seen on the surface, festing wiHEproceed to
Phase i, testing for crack arrest under fi ht-like thermal mechanical/loading. Eddy current and
- visual inspections are being conducted after every cycle at this time. Testing is ndw in the set
of 5 cycles at 250°F, but so far no surface cracks have appeared.

Test #2b Update: Taking the second 2.24" flight spares ball (without & notch) through a series
of flight-like thermal mechanical cycles described below yielded rio cracking. In an effort fo _
expedite the creation of a crack two in-line notches are being EDM into the ball,
approximately 0,050" between them - The ball with then be subjected to a total of 1000 rapid
thermal cycles from boiling water to ice water in an effort to crack it before resuming flight-like

thermal/mechanical cyciing.

MSFC Status: Besides developing a technique for quicker quenching, MSFC personnel have
cracked both notched and prisfing 2.24" balls using severe thermal cfycle_s. In addition, they
have cracked a flight spares ball (one of 1.75" diameter, without a notch, that had re-existing
subsurface flaws ) with nominal thermal cycles (from ambient to LN2 temperature). Because
of the similarity between N2 temperature and LO2's temperature (ﬂi%ht,temperature'); ¢cracking
of the 1.75" ball lends credibility to the theory that the OV-103 bal| ‘might have had subsurface
cracks which surfaced when subjected fo cryogenic cycles. Note however that the test does
not simulate the thermal mass and mechanical loading seen on the flight vehicle during loadmg
and flight. Secondly, the fact that a flight spares ball had subsurface defects which propagate

to a surface crack tends to indict the acceptance criteria.

The concern of paﬁicle liberation upstream of an SSME has been fueled b%/ the tKEe of
cracking detected on the sevepe%cracked 2.24" balls. Coordination with the SSME Project on
the engine's tolerance to FOD is eing conducted in an attempt to clear this concern.

Thermal modeling indicates that LN2 is not a 3ood test fluid for balis in LH2 service (1 25").

liguid hydrogen is used o simulate these conditions, safety considerations will 'slow,testigg
significantly. Other mediums, such as liquid helium and hthd neon, are being considered;
he ball. Model development is in

Note that the thermal modeling so far has considered only
work on the inserts and adjoining hardware. .
NDE of all ﬂigi_ht spares is being conducted in an effort to find more balls with subsurface

indications. These would then be put in test. Finding no indications in any of the flight spares
might support the theory that OV-103's ball was an outlier, i.e., that it had subsurface cracks

when installed in the line.
- More to come.

‘Hugo o
------ Original Message-----

From: HATAMLEH, OMAR (JSC-NC) (SAIC)
To: ERMINGER, MARK D. (JSC-NC) (NASA); JOHNSON, M. S. (SCOTT) (JSC-NC) (NASA);

’rinted for Pete Rutledge <Peter.J.Rutledae@maca o




Ma-rk Kowaleski, 07:57 AM 1/3/2003 -0500, Fwd: FW: BSTRA ball -test s‘tatﬁs

BROWNE, DAVID M. (JSC-NC) (NASA)
Cc: CULBERTSON, FRANK L. JR jJsc N@ SAIC), CAZES, DAVID (JSC-NA) (S )kErrH

EVATT GARVINT. (GT) (JSC-NC) (SAIC U, BRIAN K. (JSC-NC SAIC D
JSC- NCéﬁAICé [)J&USTYN) OSE H (JSC- REMOTEé MARTI&JI(:' HU GO E (JSC-NC)

HAEL R, gJSC -N J% PRINCE, GORMAN W. (BILLY) (JSC-NC

GHGY); TIPT
GHG}S SHMAEL 4 MOHAMED | {(GEO C-NC) (SAIC CLEMEX S, B IEL L. (JSC-
: t C) (GHG); ALMASR], WALEED (JSC- R AL)IE{AYE) K, FAREED A.'(JSC-NC) {SAIC)

Sent: 12/27/2002 6:10 PM
Subject: RE: BSTRA ball test status

Cryogenic load testing in Huhtington Beach is continuing on three
separate 2.24" BSTRA balls in order to help build flight rationale. Test

1, and 2a are still in progress with no crack indications so far. Test

2b has been completed with no crack indications. Test 2b indicates that
a flight ball, when subjected to a singie mission's worth of cryo and
mechanical combihed loadihg, does not crack.

In addition tokthe Huntington Beach testing, MSFC is working on a method
of cracking a ball thermally to be used in the event that a crack cannot

be initiated via the current Huntington Beach test pr‘oceduré. MSFC was
successful in cracking balls under severe conditions (300 F o -100 F in
one case and 400 F to -100 F in another case). The crack extends about
280 degrees around on one ball, and a little less on another ball.

. Another interesting feature was the production of intersecting cracks

__whlch could ultimately lead to FOD. _

MSFC sectioned a 2.25" ball purchased from the Oregon vendor and found a
large porosity site ("big enough to stick a pencil in") near the center,
These Oregon balis were produced rnuch later and have process
improvements which should help eliminate porosity. This data tends to
indicate that porosity is prqbab!y to be found in most cast balls. In
.addition, metallurgy shows a finer grain structure in the middle and
coarser towards the surface.

Updates to the JSC activities will be provided in a separate email note.
The next meeting is scheduled for Monday at a time to be disclosed

later

> «----0Original Message---—-
>From: MARTINEZ HUGO E. (JSC-NC) (GHG)
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Mark Kowaleski, 07:57 AM 1/3/2003 -0500, Fwd: FW: BSTRA ball test status

>Sent: Monday, December 23, 2002 1:44 PM k

>To:  BROWNE, DAVID M. (JSC-NC) (NASA), CULBERTSON, FRANK L., JR

>(JSC-NA) (SAIC); CAZES DAVID (JSC-NA) (SAIC); EVATT, GARVIN T (GT)

>(JSC-NC) (SAIC); DYER KEITHW. (JSC -NC) (SAIC); JOHNSON, M. 8. (SCOTT)

>(JSC- -NC) (NASA); ERMINGER, MARK D. (JSC-NC) (NASA); ALMASRI, WALEED:

>BALU, BRIAN; CLEMENTS, DANIEL; HATAMLEH, OMAR; ISHMAEL, MOHAMED;

>jatigust0; PRINCE, GORMAN; TIPTON, MICHAEL

>Subject:  BSTRA ball test status

. _

>Execute summary: Cryogenic load testing in Huntington Beach began

>Friday, December 20th on three separate 2.24" BSTRA balls in order to

>help build flight rationale. These three tests, which are being run in

>parallel, attempt to prove the theory that cracks will develop and then

>arrest prior to going completely through a ball. Partly into the tests

>this morning, no cracks have conclusively been observed, although one
>faint indication is being inspected further. In addition, another

>bail, a flight spares of a smaller size, was éddy current inspected and

>found to have subsurface indications not detetable with dye pen and

>visual checks. Testing will continue today and will resume on the

>eve'ning of the 26th. |

>
>Test #1; 2.24" ball, notch in ball, instrumented. Purpose is to help

>validate computer model by assessing residual stresses and thermal
>response. Have com pleted first 5 thermal cyc'ies from ambient to LN2
>(-320F), and there appearé a faint line or shadow in the notch near one
>end being inspected further to confirm or deny a crack. Continued with
>6th thermal cycles (this second set of 5 cycles is'from 200 F to LN2)
>until a crack is confirmed. f no'cracks develop at the conclusion of
>these 10 cycles, a more severe method of creating a crack will be
>developed. If a crack develops, the same temperature cycle will be

- >repeated until the ball fails or the crack arrests. The more severe

>method, which is under development as a contingency, could use boiling
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‘ Mark Kowaleski, 07:57. AM 1/3/2003 -0500, Fwd: FW: BSTRA ball test status

>water and an alcohoi/dry ice bath to produce a much higher temperature
>gradieht.

>

>Test #2a: 2.24" ball ih-ﬂight-like cups, notch in ball, not

>instrumented*, mechanical load cycling while in LN2 bath: 'Purpose of
>test is to show crack gi’owth and subsequent arrest while under

>flight-like thermal and mechan:ca[ loads. Briefly, the test is-

. >scheduled to: h

>1. Simuiate nominal loads seen during propellant loading (11,000 Ibs
>applied and removed while in LN2 bath) for 5 cycles, then inspect.

© >2, Simulate nominal loads seen during flight (41,000 Ibs applied and
>removed while in LN2_bath)_ for 30 cycles, then inspect.

>3, Apply margin loads ébove nominal flight loads (49,000 applied and
>removed while in LN2 bath) for 5 cycles, then inspect.

>4. Apply mafgin loads above nominal flight loads (61,000 applied and
>removed while in LN2 bath) for 5 cycles, then inspect.

>5. Apply margin loads above nominal flight loads (71,000 applied and
>removed while in LN2 bath) for 5 cycles, then inspect.

> .

>Cu'rren'tly, test#2a is 3 cycles into the 41,000 Ibs testing, with no
>cracks visible after the 11,000 testing was completed. As in test #1,
>testing will continue until a crack develops / afrests. Inspections -

. >are visual after every cyc':!e; and eddy current aftér every 5th cycle.
S’_"i_rtstrurﬁentation removed, _ '

>
- >Test#2b: Same as #2a, but without notch in bail: Purpose of test is

- >to show c'fack iritiation, growth and subsequent crack arrest while
>under flight-like thermal and mechanical loads, but on a pristine ball
. >which more closely resembles flight balls. The test sequence is the

>same as in Test #2a:; -

>
>The 35 nominal cycles are bomﬁlete (5 cycles at 11,000 Ibs plus 30
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Mark Kowaleski, 07:57 AM 1/3/2003 -0500, Fwd: FW: BSTRA ball test status.

>cycles at 41,000 Ibs}), and margin testing has commenced for a total of
>43 cycles so far. There aré no indications of a crack via visual or
>eddy current at this time. | )
>
>MSFC activity:
>In addition to the Huntington Beach testing, MSFC is working—on
. >metallography of balls-of \farious sizes in order to rationalize
>extrapolating these results to the different size balls used in the
>QOrbiter (2.24", 1.75", and 1.25"). In addition, MS FCis working on a
>method of cracking a ball thermally to be used in the event that a
>crack cannot be initiéted via the current test procedure. Finaify,
.>MSFC reports finding an eddy current indication in a flight spares ball
:>(of 1.25" diameter), an indication which is invisible via visual and
>dye pen. This "crack" must be subsurface and may be a cluster of
>porosity. Since this ball was extracted from flight sparés and may
>have a crack, this tends fo indict the acceptance screening process.
>MSFC personnel believe that there are large variations in
>microstructure between individual balls. However, even with
>variations, the testing being conducted at Huntington Beach will likely
>show crack arrest regardless of initial crack existence.
>
>JSC Activity: Mike Tipton has been working closely JSC Ehgineering and
>shop support in the development of tools for inspecting 100% of the
>ball surface in an installed line. Ideally, both crack location (via
>eddy current) and depth (with Ultrasonic techniques, perhaps) cari be
>achieved on the fleet feedlines without requiring removal of the lines.
>
>Testing will continue throughout the day tod'ay and W‘itl' resume shortly
>after Christmas (on the evening of the 26th). The next test status
>wiil be presented Friday, December 27th at 3:00 pm.
> | ' ’
- >Hugo E. Martinez, PE
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Mark Kowaleski, 07:57 AM 1/3/2003 -0500, Fwd: FW: BSTRA bali test status

>Shuttie SR&QA Propulsion & Power Lead Engineer
>JSC NC62 .

>Phone: 281 244-1974

> -

>Fax: 281 244-1849

>

>Providing for a safer tomorrow, today.

>

Yol iadm od Emne MVmdm PP il ol e e oo I e T T BT o i o™



Bill Loewy, 03:29 PM _1712412003 0500, Fwd: Sr'I"S-’I_,DT FRR Tagup Action item Closed (#1)

X-Auth?nticatiomWaming: spinoza.public.hq.nasa.gov: majordom set sender to owner-hgpar
using - _

X-Sender: bloe mail.hg.nasa.gov o

X-Mailer; QUAL A1 Windows Eudora Vérsion 4.3.2

Date: Fri, 24 Jan 2003 15:29:52 -0500

To: hgpar@lists.hg.nasa.gov

From: Bill Coewy < Ioewlé/%w%nasa. ov> :

Subject: Fwd: STS-107 | agup Action ltem Closed (#1)

Sender. owner-hgpar@lists.hq.nasa.gov X

s |
>Subject: STS-107 FRR Ta}sg(l.rg Action ltem Closed (#1)
>Date: Fri, 24 Jan 2003 12:57:32 -0600
. >X-Mailer: internet Mail Service (5.5.2653.19)
3

* »2 The following action assigned at the STS-107 FRR Tag-up
>> held on Tuesday, January 07, 2003 has been closed:
.o
>> Action#  010703-1
>> Actionee:  JSC-Hugo Martinez s
>> Action: How many BSTRA balls failed the ATP nitrogen

>> immersion test? _

>Response: ) _ - .
>None of the balls failed the screening at Arrowhead but about 45% failed the

>sub-vendor's check.
o>
- 2
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. Bill Loewy
NASA Headquarters
Code Q3 _
Office of Safety and Mission Assurance
Washington DC 20546 *

BI”'Loew*x@ﬂgkgéﬁ-giggyk******************-_k*‘***
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Wayne R. Frazier, 08:51 AM 2/3/2003 -0500, Fwd: NYT Article

X-Sender: wfrazier§ mail:hg.nasa.gov

X-Mailer: QUALCOMM Windows Eldora Version 4.3.2

_IQat_e": Mgn }?3 Feb 2003 08:31 531@—?1500 lemke <lemke@h
o: jllo .nasa.gov, prutle .nasa.gov, jlemke <jlemke@hq.nasa.gov>
FrorJn:X\/\%Syrcl]e R. F!%zier’p' <wfragzrer hq.na%a.gjow ) @hq 2as

Subject: Fwd: NYT Article

Gil White and | were discussing this after seeing it on CNN. ‘We'll get an action out of this for-
sure so we might as well start.” i indeed Mr. Goldin (remember him) was a factor in this decision
to "let them go” because he said it was the same story every year (“the sky is falling”), we'll
P.robably se€ him on CNN soon also. We may want to extract some excerpts from the reports
rom the last 10 years and the NASA response to show we did not ignore them. .

W
X-Sender: bloevgzy%mail.hq.nasagov
X-Mailer: QUALCOMM Windows Eudora Version 4.3.2 ) ,
Date; Mon, 03 Feb 2003 08:26:06 -0500 o L
To: Bryan.Oconnor@hg.nasa.gov, flloyd@hg.nasa.gov, pete.rutledge@hq.nasa.gov
From:'Bill Loewy <bloewy@hq;nasa.gov> :
Subject: NYT Article ™
Cc: wfrazier@hg.nasa.gov, Jlemke@mail.hg.nasa.gov
This is the article in the New York Times has Michagl Greenfield calling the ASAP and Code M
up to his office. : '

On the web at http://www.nvtimes.com/2603/02/03/naﬁonal/03NASA.hfmi

February 3, 2003
. NASA Digmis.st_ad Advisers Who Warned About Safety

" "By WILLIAM J, BROAD and CARL HULSE

hen ah expert NASA panel warned last year thét safety troubles loomed for the 'ﬂeet of
shuttles if the ,agenc%/'s budget was not increased, NASA removed five of the panel's nine
members, and two of its consultants. Some of them now say the agency was frying fo

suppress$'their criticisms.

A sixth meniber, a retired three-star admiral, Bernard M. Kauderer, was_ so ypset at the firings
that he quit the group, NASA's Aerospace Safety Advisory Panel, a group of indusfryand ~.
- academic experts ¢ arged with monitoring safety at the Space agency. i _ .

. NASA said it changed the charter of the group so that new members, younger and more
skilled, could be added. "It had nothin%to do with shoofing the méssenger,”said Sonja
Alexander, a spokeswoman at NASA headquarters in Washington.

Members of Congress who heard testimony from the panel last spring said yesterday that they
would ré-examine whether budget constraints had undermined safety, but several said the
doubted it, The Bush administration said that it would propose a $470 million increase in NASA
spending today, and that the increase was planned before the Columbia's destruction.

Dr. Seymour C. Himmel, who was fired from the advisory panel, said yesterday that "we were
telling 13{ like it was and were disagreeing with some of the agency's actions."

The eight departed panel members and consultants had long, experience with the shuttles’-
sysiéms andD their troubles. In interviews yesterd?g,__some said NASA had developed an
instituﬁgnal myopia about the panel's warnings, advice and observations, however pointed.

.The'panel's most recent report, which came out last March and included analyses by the six
departed members, warned that work on long-term shuttle safety "had deteriorated. tht
budgets, it said, were forcing-an emphasis on short:term planning and adding to a backlog of
planned improvements. The report called for sweeping change. : ‘
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Wayne R. Frazier, 08:51 AM 2/3/2003 -0500, Fwd: NYT Afticle

"| have never been as worried for space shuttle safety as | am right now," Dr. Richard D.
Blomberg, the panel's chairman, told Congress in Aprit. "Ail of my instincts suggest that the
- current approach is planting the seeds for future danger."

- His worry, he continued, "is not for the present flight or the next or perhaps the one after that.”
- He'added, "One of the roots of my concern is tha nobady will know for sure when the safety
margin has been eroded too far." He could not be reached for comment yesterday.

Leading members of Con ressional committees with oversight of the space program
promised yesterday that they would Investigate whether the budget policies of the
administration and Congress were a factorin the loss of the shu fe.

. "Alarge part of our inquiry will be examininf?, what policies contributed to the loss of the
Columbia and what policies should foliow fhe tragﬁdy‘," said Representative Sherwood _
Boehlert, a New Yor Regubhcan who heads the Holse Science Committee. But he said he

believed the agency had been adequately funded. "Have we done the right things?" he said. "l

think the answer is'yes."

The breakup of the Columbia as it began re-entry Saturday morning has put renewed focus on
a-series of government and independent reports that questioned the fitness of the aging shittie
fleet, the impact of scarce federal money, competing priorities and programs at NASA and a

changing work force.

As recently as last week, the General Accounting Office said that the space. agency was
continuing to be challenged by shortages of trained staif members. Over the ears other
panels have issued similar reports. For exam é)le, a NASA committee reported in 2000 that
more money and staff members were rieeded to support operations critical to shuitle safety.

~Some lawmakers also contend that the shuttle program has been shortchanged in recent
¥ears‘ while the International Space Station now under construction experienced cost overruns.
hey said budget problems prevented NASA from initiating safety upgrades in the shuttie.

The new NASA administrator, Sean O'Keefe, has been struggling since his appointment to
control space station costs. o

Senator Kay Bailey Hutchison, Republican of Texas, said she was "very concerned that we
were diluting our mission with these budget cuts™ though NASA assured her that safety

remained the agency's top priority.

Lawmakérs said they also wanted to expfore‘whether NASA's efforts to reorganize its
management approach played any role in-the disaster. .

"You always have to sfrike a balance between management efficiency and safety, and in the
days ahead the Senate subcommittee | sit on needs 1o look at how that balance s being set."
said Senator Ron Wyden, Democrat of Oregon, a member of the Subcommittee on Science,

Technology and Space.

The Aerospace Safety Advisory Panel was set up after the 1967 Apollo fire that killed three

astronauts on the ground. It was authorized to study the safety culture of NASA's programs
and report to the agency each year on its findings, The panel has wide access to all of NASA's
facilities as well was its’armies of managers and technicians.

Dr. John G. Stewart, one of the fired consuifants, who specialized in studies of NASA's work
cie as the panel was working

force, said he was most upset because the firings came in midcg/ ,
hard toward its next report. Dr. Stewart had argued for years that NASA's work force cuts weré
he said the warnings were finally beginning to be heard when he

getting dangerous. Yesterday,
was forced off the panel. _

He said much of the investigative s adework he had recently done at the Kénnedy Space

Center in Florida and the Johnson Space Center in Houston went unused.

"These work force issues are very important,” he said.
But Ms. Alexander of NASA said the newly added panel members were skilled and
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_Wayne R. Frazier, 08:51 AM 2/3/2003 -0500, Fwd: NYT Article

knowledgeable. One of them, Robert B. Sieck, was formerly director of shuttle processing at
the Kennedy Space Center and served as launch director for 52 space shuttle launches.

The newly departed members and consultants, Ms. Alexander added, had an average tenure
on the panel of 12 years. The panel's charter, she said, was changed in April 2001 to require a

rotation of the membership.

"They were forced out in order to refresh the panel with members carrying skill sets applicable
to new technologies and ideas" on how to make the shutile and other NASA projects safer, she

said.

Dr. Norris J. Krone, a fired panel member who heads the University Research Foundation at
the University of Maryland, which does civil aeronautics research, said he resented the manner

in which he and his colleagues were fired.

"lt's upusual to_termi'néte‘ péoplé from a high-level group like that in midterm," he said. "We all
. thought it was ill-advised. . _ :

The White House said late yesterday that Mr. O'Keefe, NASA's administrator, would meet the
president Monday and then ™fully inform" chairmen and rankingt; members of the committees
and subcommittées with jurisdiction over NASA and its budget.

Staff members of the House Science Committee, which delivered the main Congressional
report on the 1986 Challengtier_ explosion, were researchmmcords of the Challenger inquiry .
l5_;esterda . They were also trying to assemble data on the NASA budget to show precisely the

istory o funding on the shu%e program and shuttle safety,

"We are going to let ever'ythin(? see the_light of day," said Co_ngressman Boehlert, who said an
initial review could find nd evidence that Congress ever denied a NASA request for resources

pinned to safety.
Lawmakers and other space experts on Capitol Hill, however, said it was rio secret that NASA

has had major difficulties.

"NASA has got a lot of problems, there is no question about it," said one senior official. "They
have been under a lot of scrutiny because of some high profile screwups and the enormous

cost overruns in the space station.”

No hearings have yet been set on Columbia, but lawmakers want to move ahead quickly. The
House science panel already had a major session scheduled for Feb.27 on NASA and officials

now éxpect that hearing to be expanded and refocused.

Lawmakers and staff members whio will help run the hearings say they intend any House and
Senate sessions to complement the NASA and outside inquiries.

"Everyone is %oing to be working off the same facts but Io_oking at them from different angles,"
“said David Goldston, chief of staff for the Science Committee.™ think that is healthy but ¥ all

has to be coordinated.”

) Copyright 2003 The New York Times Com pany | Permissions |
Privacy Policy 7
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- "Mission success starts with safety”

Weg/ne R. Frazier :

NASA Headquarters - Code QS
Office of Safety and Mission Assurance
Washington,DT 20546-0001 _

Ph: 2027358-0588 Fax: 202 358-3104
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ERMINGER, MARK D. (JSC-NC) (NASA), 11:29 AM 2/1-12003 -0600, FW: STS-107 Launch+4 Day Cot

From: "ERMINGER MARKD (JSC-NC) (NASA)" <mark.d.erminger@nasa.qov>
To: "H Lioyd Jim l(-QE mail <James d. Ilo)yt(:i hq. %asa gov>, e 9
- Patncan ich (E-mail)" <rpatrica hq nasa.gov>, ‘ '
- Rufledge Pete (E-mail)" < <prutiedg .nasa.gov>
Subject FW: ST8-107 Launch+4 a/Consoln ated Film/Video Report
“Date: Sat, 1 Feb 2003 11:29:25 -0
X-Mailer: {ntemet Mail Service (5.5. 2653 19) .

----- Orlglnal Message-----
From ge1 Robert muailio:

Sent: Wednesday, Janua :
To Abner, Charlie; ALFARO, KAREN (JSC SPSS) cng\\/‘T} Atkinson, Bill C.;
NASA); BALU, BRIAN

Ayotte-1, William; BAHR PATRICIA A PAT) (J
. (JSC- NCI)E SAIC)_l auder Stephen Blue JohnB rewer, John
BROWN KENNETH L. (JSC-MV6) (NASA): Burs;an Hen y; B Burt, Rlck ‘Butler,
Mike; BYRNE, GREGORY J.. PHD (JSC. (NASA Cash, Steve; Chapman,
John Chltko Pete J;; BOYKIN, CHRISTINE | (Msc -MS2 v% (NASA); Clever, :
Wiliam W.; Davis, B enny, DERRY, STEPHEN M. (STE JSC EG3) (NASA);
DISLER JONATHAN F{JON sc sx&(uxé) DYE, PAUL (JSC-DAB) (NASA);
Engler, Tom: ERMINGE agBan Micltllael errls

Frances: Fisher Galé Fricke Robe FuHer Mlke G
GREGORY F. GR ) (JSC- Eszi (NASAg Gardze, Eric P, GLANVILLE ROYW.
Goldman, Gene; GOMEZ, REYNALDO J.

JSC Ncg é ; Glenn-1, Malco
% J EG3 ISNASC) Gordon, Steve L; Greenwood, Terry F.; BYRNE,
RY J., P JSC-SX) NASA GUIdI‘f John HALSELL JAMES D’
%,iSC -REMOTE); LINDA I_:(JS -MA2 (NA . Harris, Yolanda; Hawkins,
yrel! HAYNES:. DENAS (JSC- (NASA Herst Terri; Holderman, Mark
Holmes, Steven G.; Hopson, George: bt Joy N.; IVINS, MARSHA 8.
JSC -CB) (NASA); Jim Ross: Jones- rank Kamlnsk?/ James; Kelley-1,
avid; Kienitz, Fred Kynard, Mike: Lafleur, Tom C; Laufenberg,
Katherine M Le ennaih D; L einbach- 1, Mike; LN, JILL

eft
JSC-MV5 gﬁ Lorelei Lhrli- Kirk; Maddux Lewis: Man%
F&ED F. Jsc’: -NC)

avid M.; TfN HUGO E. ISJSC NCIQI GHC@
Mo C); MCCORMACK DONAL MV6) (NASA Moore Dennis;
yer, David; Muddle, William H.: Muhar rk Murph Aan; Nage

- Scott M Nash, Richard: Newton John Oliu-1, Armando; Ortiz-Longo,

Carlos V.: Otte Neil: Otto, Scott Owens, arenK Pag e-1 Robert:
PATTERéON JOE K| /&KEN) rt('JSC DM) (us/é) Preston Ken; PREVETT, DONALD E.
LDO JSC- EP) (NAS e, Lawrence; Ramon, Rudol rtph Révay. Kenneth
Rieckhoff, Tom; Rlvera Jorge; Rudo!phi ‘Michael Segert-1 R Randall;
melser Jer ; Sneddy, Jim: NYDER, MICHAEL W. (J5C- -SX) (LM) Sofge, Al
peece—1 Bob; Stevenson- 1 Charlie; Sutton, Marcy: Swan, D ONEY

l(:!obbleG Teehan Paul Tefool Ronald; Tlnsle John WALLACE
RITT F(JSC SM) (NASA);

0. (ROD) (JSC MS 2) (NAS ); WALTERS, JAM
White, Doug WI”IEmS Tom; WIISOI’) David; Wilson ‘Thomas Woolhouse,

Dwrght Woriund, Len
Subject: STS-1 07 Launch+4 Day Consolidated Film/Video Report

lettacr‘]ted is a copy of the STS-113 Launch+4 Day Consolidated Film/Video
epO ;

- <<107CFVR_L+4.pdf>>

During-my computer replacemerit, | lost the distribution list and have been
working ro restore it. Please review over the list of names that this is

being sent to and verltfty that the proper individuals are gefting it. Also,

the oliowmg were getfl it before and | cannot find e-mai addresses for
them. K you have one, ease prowde it to me; Bakes, Russell: Conte,
Barbara A; Counts, Parker: Feel e% James; Jones Ferdlnand Kan, Kenneth;
Kopfinger, Philip; Lamkln Bl” Nichols, Stanley, Rober’fson James
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Sanofsky, Kerry; Schomburg, Calvin.

Bob Page .
KSC/MK-SIO
(321)867-8516

107CFVR L+4.pdf
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STS-107
Launch+4 Day
Consolidated Film/Video Report
KSC, JSC, MSFC and Program Integration
1 Film/Video Analysis Teams

22 January 2003

prior to the next flight per established problem reporting criteria.

CFVR-107-01

Camera:’ E204, £208, £212
Time: UTC 016:15:40:21.699

During ascent at approximately 81 seconds MET, debris was seen to originate from an area
near the ET/Orbiter forward aftach bipod. Due to lighting conditions in the area, it is not
known whether the debris originated as a single item which broke up or if it originated as
several separate items. Four objects are seen or surmised from the data.

Object #1, the largest of the items, was a light-colored piece of debris which appeared
(016:15:40:21.699 UTC)" to move outboard in a -Y direction, then fell aft along the left Orbiter
fuselage and struck the underside (-Z) of the leading edge of the left wing (016:15:40:21.882
UTC). The strike appears to have occurred on.or relatively close to the wing glove near the
Orbiter fuselage. After striking the left wing, the debris broke into a spray of white-colored
particles that fell aft along the underside (-Z side) of the Orbiter left wing. The spray of
particles was last seen nearthe LSRB exhaust plume.

Object #2, darker and smaller in appearance than the first, is visible in the frame immediately
following the appearance of Object #1. Its travel path seems to be slightly more outhoard and
more in the ~Z direction than the first. This object actually strikes the wing before Object #1.
{A spray of particles is séen traversing aft prior to the strike from Object #1).

Object #3is ndt seen directly in any views. However, evidence of its existence comes from a
second spray of particles at the same time as and paraliel to the spray from Object #2.

Object #4 does:fnot appear to Strike the Orbiter, but is seen as it crosses over the ET vertical
strut. This object may be part of the debris cloud from Object #2/3.
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STS-107
Launch+4 Day
Consolidated Film/Video Report
KSC, JSC, MSFC and Program Integration
Film/Video Analysis Teams

Comparison views of the strike area immediately before and after the event were examined

for indications of damage to the wing. The resolution on the films and videos is insufficient to

see individual tiles. Of the multiple views that should have been avaijlable to view this event,

many were unuseable. Based on the resolution of the views available, no conclusions can be
‘reached on the extent of any damage that may have occurred from this event.

Secondary effects from the spray of materials following the strikes was also considered. The
MER was contacted to determine the Elevon positions at the time of the strike. Since the Left
Inboard Elevon was slightly down, there is also the possibility of strikes there.

Time Elevon Position (deg)

G.m.t. MET (sec) LIB LOB
016:15:40:20 80 2.56 -4.87
016:15:40:21 81 1.63 , -4.87
016:15:40:22 82 ' 0.71 -4.87

. 016:15:40:23 83 0.24 , -3.71
016:15:40:24 _ 84 0.24 ' -2.09

Note: For the elevons, a negative deflection is Up, positive is Down

A preliminary assessment of debris impact conditions predicted an impact to the Orbiter lower
surface at location X01049, Yo185 (resuits provided on January 17, 2003) Impact velocity
was estimated to be approximately 750 ft/sec with an impact angle estimated to be less than
20 degrees.

Further analysis will be performed.
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CFVR-107-02

Camera: E-220, E-222, E-223, E-224
Time: UTC 15:39:33.196

Approximately 33 seconds after T-0 (15:39:33.196 UTC) several particles are observed faliing
away from the —Z portion of the LH SRB ETA ring. Particles are probably pieces of the
instafoam closeout on the ETA ring. (E-220, E-222, E-223, E-224)

From Post-Flight SRB Inspection:

The LH ETA ring instafoam closeout exhibited missing foam on the aft side. The areas of
missing foam were sooted, indicating they came off in flight and not as the result of water
impact. The largest area was approximately 3 inches in diameter by 2-1/2 inches deep. This
appears to correlate with the debris seen coming from this area on the tracking films (E-220,
E-222, E-223, E-224).

]u 1 ' Lo gt
sodting, froh th aft side ot
te LHETA ring,
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Bob Page
KSC/MK-SIO
(321)867-8516
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Mark Kowaleski, 08:48 AM 2/14/2003 -0500, missing Mutli-Tile Loss Thermal Analysis?

X-Sender: mkowalmgil.hq.nasa. ov

X-Mailer; QUALCO indows Eudora Version 4.3.2

Date: Fri, 14 Feb 2003 08:48:43 -0500

To: boconnor@mail.hq.nasa.gov, prutledg@mail.hq.nasa.gov,
jllcly\}gl mail.hq.nasa.gov

From: K Kowaleski <mkowales@hq.nasa.gov>

Subject: missing Mutli-Tile Loss Thérmal Analysis?

Cc: pphillip@mail.hq.nasa.gov, mark.d.erminger1@jsc.nasa.gov

Bryan,

I'm not sure if you have seen these yet? Here is the Project's analysis of foam transport
mechanisms and TPS damage assessment.

I am stilf tTn to get mA/ hands on the "Mult-Tile Loss Thermal Analysis,” but keep getting stone-
walled by JSC and HCAT. Have you, by chance, seen the thermal analysis alread;g? It is
referenced at the end of the packa e as being necessary to validate the conclusion of no safety-
of-flight issue on the last page of Orbiter cha s. Afew of the charts show some serious
damag?e potential crossing the MLG Door/Orbiter interface at multiple locations around the
perimiter of the MLG Door"

Specifically, the thermal analysis missing (chart on pahqe 10 of Orbiter TPS damage
assessment) concerns larger wing damage areas and MLG Door damage.

I tried getting the analysis from Orbiter Project, Integration Office, Linda Ham directly, and HCAT,
but no one seems to want to answer the mail. Sh Erminger asked the Shuttle Project (on my
a%\g_lrf) a few days after the mishap for the analysis but was told that he needed to go through

FY|, these charts showed up for the first time at HQ on Feb 1st via FAX in the HCAT. |noticed
them laying on a table.

Pm probably being paranoid and it is likely that the CAIB has already seen the data??? Butlam
concerned about my Inabihg to get my hands on the rest of the thermal analysis and 'm even
more concerned that SMA/Erminger was told that you needed to talk to Dittemore directly to get
that specific information.

Mark

Date: Mon, 10 Feb 2003 11:38:46 -0500

To: heat@hqg.nasa.gov

From: Mark Kowaleski <mkowales@hq.nasa.gov>

Subject: Re: Fwd: stress/thermal analysis request

Cc: boconnor jlioyd,prutiedge,merminger

Bill (HCAT),

OK, no problem. This is my request to the HCAT for this information.

\tl)V? need a copy of the STS-107 TPS Muli-Tile Loss Thermal Analysis data package described
elow. ‘

Please provide it when it becomes available.
Thanks,
Mark

Date: Mon, 10 Feb 2003 08:18:32 -0500
To: tham

Printed for Pete Rutledge <Peter.J.Rutledge@nasa.gov>



Mark Kowaleski, 08:48 AM 2/14/2003 0500, missing Mutli-Tile Loss Thermal Analysis?

From: Mark Kowaleski <mkowales@hq.nasa.gov>
Subject: Fwd: stress/thermal analysis reques
Cc: stuart.I.mcclung@nasa.gov,boconnor,jlloyd,prutledge,merminger,ymarshall

Hello Linda, :

| work for Bryan O'Connor as the HQ Shuttle Safety Manger in Code Q. Stuart McClung said
that | needed to request the STS-107 TPS Muli-Tile Loss Thermal Analysis data package from
you (see note below). | have been trying to get this document for over a week and no one
seems to either want to part with it or locate it.

We have the Foam Transport Assessment and the TPS Damage Aséessment from Boeing.

The requested ar‘gac}yfis is referenced in the conclusion of the Boeing Orbiter TPS

Assessment, dat -23-03

Would you please get me a copy of the thermal analysis? Wé need it for the NASA
Administrator's talking points for his testimony on Wednesday.

Mark

At 10:23 AM 2/10/2003 -0500, you wrote:
Mark, ' _
You need to work requests for information from JSC through the HCAT, unless
itis a CAIB request. CAIB requests need to be worked thry the Task Force.
Bill Hill

To: boconnor ‘
From: Mark Kowaleski <mkowales@hq.nasa.gov>
Subject. Fwd: STS-107 Ascent Debris Assessments
Bryan,

We have pursued multiple channels to obtain the ET debris and Orbiter TPS damage
assessment.

As you can see, we have reached some brick walls.

Mark Erminger requested the data on my behalf but was turned down by Lambert Austin (see
message below).

i called Lambert's office but he never called back.
I contacted Code M to ask for the data and | was told that the data is "restricted access."

I finally got a copy by strong-arming someone in Code M but was told "not to divuige my
source.

The thermal
Mark

From: "ERMINGER, MARK D. (JSC-NC) (NASA)" <mark.d.erminger@nasa.gov>
To; "H - Kowaleski Mark ﬂE—mal_I)" <mkowales@mail.hqg.nasa.gov>

Subject: STS-107 Ascent Debris Assessments

Date: Wed, 5 Feb 2003 08:28:52 -0600

X-Mailer: Internet Mail Service (5.5.2653.19)

Printed for Pete Rutledge <Peter.J.Rutledge@nasa.gov>



Mark Kowaleski, 08:48 AM 2/14/2003 -0500, missing Mutli-Tile Loss Thermal Analysis?

.ls?poke to Lambert Austin and he said that Bryan should request this
info

formation from Ron Dittemore. Systems Integration did an analysis and so
did Orbiter. ,

% Debris.ppt

@::52 | STS-107 MMT Debris Traj Assessment.opt

Printed for Pete Rutledge <Peter.J.Rutledge@nasa.gov>
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